As cross-border movements of goods, capital, and labor are intensifying, it is likely that goods markets in East Asia will become increasingly integrated. This study investigates the current state of goods market integration in East Asia by measuring the extent of cross-border price differentials. Specifically, this study shows that compared with the European Union (EU), East Asian markets are neither sufficiently integrated nor are they showing any price convergence over time. Examining the factors and hurdles that prevent East Asian countries from approaching the European level of market integration, this study also shows that such wide price differentials could be explained largely by greater exchange rate volatilities and wider intra-regional income gaps, together with insufficient regionalization efforts. This result highlights the importance of a three-pronged integration strategy covering trade, money, and development policies, and of East Asia-wide regional institutions which, incorporating both developed and developing Asian countries, help promote more free trade agreements (FTAs) and prevent financial crises.
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INTRODUCTION
One of the essential features of East Asian economic integration is that it is market-driven, and lags behind institutionalization. Indeed, despite temporary disruptions caused by the currency crisis in 1997, East Asian economies have seen intra-trade continue to grow and their economies become increasingly interdependent. The extent of intra-regional trade among East Asian economies has become higher and the openness of some East Asian economies is even greater than that of the European Union (EU) countries. Together with these trade linkages, financial linkages have accelerated and labor movements are also active among East Asian countries. The cross border movements of goods, capital, and labor are thus making East Asian markets increasingly interdependent and integrated.
Along with such market-driven integration, the economies of East Asia are planning to accelerate their institutional cooperation, to catch up with the global trend towards regionalism. Many multilateral and bilateral trade arrangements between East Asian economies have been established and monetary and financial co-operation is being strengthened.
Given the increasing economic interdependence and emerging regionalism among East Asian countries, it is appropriate to ask about how closely their goods markets are integrated. For instance, Capannelli et al. (2008) examined the extent of market integration in East Asia, using quantitative measures such as intra-regional trade, capital flows, and tourist shares. This study is not sufficiently rigorous, however. Unlike the numerous studies dealing with global and European market integration, there have been few serious efforts to examine the extent of integration in East Asia. Generally speaking, there are two types of approach for dealing with market integration. The first approach measures the extent of market integration, using trade volumes and a gravity model (MaCallum 1995; Wei 1996; Rose 2000; Wang et al. 2003; Razan et al. 2004 ). But it is likely that this approach overestimates the extent of goods market integration when the goods of two countries are highly substitutable. Also, these studies often insufficiently reflect the impact of exchange rate volatility on market integration (Razan et al. 2004) . These weaknesses led some scholars to adopt a price-based approach. Using the law of one price, this second approach tries to test the validity of the purchasing power parity. As emphasized by Parsley and Wei (2001) and Adam et al. (2002) , this approach can be used to measure the level of market integration to complement such quantity-based methods. For instance, by looking at the cross-border differences in price levels, Bergin and Glick (2006) , Parsley and Wei (2001) , and Engel and Rogers (1995) examined the extent of global market integration, while Haffner (2002) and Deutsche Bundesbank (2009) focused on the European market. According to these studies, price convergence was the output of increasing globalization or deepening European integration. In particular, complete market integration occurred in Europe with the introduction of the euro in 2000.
Following the second approach, this paper investigates the extent of cross-border price differentials among 10 East Asian economies to assess how closely their markets are integrated and how their market integration evolved over time. It subsequently tries to identify the factors that can explain these price differences in East Asia and draw implications for economic integration in the region. Extending the earlier work conducted by Moon and Rhee (2005) , this paper tries to fill in the knowledge gap on East Asian market integration.
This paper shows that compared with the EU, East Asian countries are far behind in their goods market integration and there is little evidence of price convergence over time. This paper found that wide price differentials in East Asia are due more to variables such as exchange rate variability and intra-national income disparity than to tariff liberalization or reductions. Indeed, these factors are the two most important barriers preventing further integration in East Asia compared to the EU. Furthermore, designing the necessary regional institutions to prevent financial crises as well as to promote free trade agreements (FTAs) and foreign direct investment (FDI) flows is important.
The organization of this paper is as follows. In Section 2, the methods and data to measure market integration as cross-border price differentials are examined. In particular, the trend of cross-border price differentials in East Asia and in Europe are compared, using the mean and standard deviation of price differentials as the (inverse) measures of goods market integration. In Section 3, the determinants of these cross-border price differentials among the East Asian countries are investigated. Section 4 presents implications for furthering Asian economic and financial integration. Section 5 concludes.
MEASURING MARKET INTEGRATION IN EAST ASIA
The increasing economic linkages among East Asian countries suggest that the markets among East Asian countries are integrating over time.
Although there are few official regional arrangements for East Asian countries, these countries have been relying on globalization and strengthening their cross-border transactions. For instance, pursuing market opening as an engine of economic growth and development, East Asian countries have been reducing their tariffs and trade barriers unilaterally. As a consequence, the shares of trade in many East Asian countries have increased significantly, leading their economic growth. As Table 2 shows, East Asian economies are some of the most open in the world. Together with globalization, regional economic linkages and intra-regional economic interactions have also been strengthened. Currently, the intra-regional trade share in East Asia makes up 50% of these countries' total external trade. As indicated in Table 3 and Table 4 , the share of intra-regional trade for 15 East Asian countries (ASEAN+3; Hong Kong, China; and Taipei,China), which was 41.1% in 1990, increased to 50.0% in 2001, despite a temporary setback during the 1997 currency crisis period. Since then, however, the share of intra-regional trade has stagnated at around 50%. This is due to the sharply declining intra-regional trade share of the PRC. The share of intra-regional trade in the PRC's total foreign trade continued to decline from the early 1990s on because it was increasing its trade with extra-regional trading partners such as the US and the EU more than with East Asian countries. With the exception of the PRC, all other individual East Asian countries show a similar trade pattern. Their intraregional trade share continued to increase over the last two decades. In the case of Korea, for example, the share of intra-regional trade increased from 34% in 1990 to 43.7% in 2001 and to 47.6% in 2011. In the case of Japan, this trend is more evident because its share of intra- Measured by the degree of intra-regional trade share, the degree of market integration in East Asia as a whole has managed to catch up with that seen in the EU. Table 4 and Figure 1 show that their shares of intra-regional trade were almost equal in 2011. Measured by the price indicator, however, the degree of goods market integration in East Asia has not always been comparable to that of the EU. Following Engel and Rogers (1995) , Parsley and Wei (2001) , and Moon and Rhee (2006) , we calculate the extent of market integration by measuring cross-border price differentials in East Asian countries, to ascertain whether they tended to decline over time.
It is expected that there will be price convergence in a perfectly integrated market. This expectation is based on the law of one price, under which the purchasing power parity condition holds. Any violation of this condition suggests that related markets are not well integrated. As Engel (2004) rightly pointed out, however, the purchasing power parity condition may fail due to several shocks; deviations from the law of one price for traded goods, terms of trade shocks, and shocks to the relative prices of non-tradable goods. Deviations from the law of one price can occur due to transport costs, tariffs, other barriers to trade and so on. Terms of trade shocks occur because the weights in the price indexes are different across countries. Shocks to the relative price of non-tradable goods can be brought out by the differences in productivity changes (the so-called Balassa-Samuelson effect) and the impediments to factor movements. This explains why the conventional method to test the validity of purchasing power parity by looking at the real exchange rate could not be used. Thus, we focus on cross-border price differentials as a measure of goods market integration in East Asia.
Now let P(i,k,t) be the United States (US) dollar price of a commodity k in an East
Asian capital city i at a given time t. For a given city pair (i,j) and a given good k at a time t, we define the absolute log price difference as:
is the log price of commodity k at time t in city i and
is the log price of commodity k at time t in city j.
Different indicators could be used to measure the price convergence. For example, Haffner (2002) defined the price difference on the basis of an intra-industry index 1 . To measure the price convergence, we focus on the means and standard deviations of the absolute log price differences across all commodities. (2) and (3) define the mean and standard deviation price differentials, respectively. Parsley and Wei considered only the standard deviation price differentials to examine the price convergence pattern. We use both the mean and standard deviation price differentials over all the items of commodities. The reason is that if only the standard deviation price differentials are considered, as in Parsley and Wei, it does not take into account cases where the means of the price differentials are reduced without any change in volatilities (See Moon and Rhee 2006 for more details).
This paper uses raw price data compiled by the Economist Intelligence Unit (EIU). EIU publishes disaggregated price data for about 160 commodities and services in 123 cities of the world under the name of EIU City Data. These data were first used by Hufbauer et al. (2000) to calculate the welfare benefit that could arise if national prices converge to the world price. Since then, they have been used by many economists, including Rogers (2001) , Parsley and Wei (2001) , and Bergin and Glick (2006) . Naturally, price data are not available for all commodities and cities. Dropping commodities with missing data, this paper focuses on 111 tradable goods. Non-tradable goods and services are excluded. The entire sample of goods used in our data is listed in the Appendix. Given that these prices are denominated in different national currencies, these national prices are converted to the US dollar price on the basis of the market exchange rate. We calculate bilateral price differentials for 45 pairs of countries in ten East Asian countries, which include Korea; Japan; the PRC; Hong Kong, China; Taipei,China; and five of the most developed ASEAN countries namely Singapore, the Philippines, Thailand, Malaysia, and Indonesia. The data covers 22 observation years, from 1990 to 2011. Thus, the data use a 3-dimensional panel of 111 disaggregated prices from 10 Asian capitals for 22 years. 1 Haffner defined this price similarity index as
To see the trend of the cross-border price differentials for the whole East Asian region and for some sub-groups, we take the average values over the 45 country pairs of the means and standard deviations of the price differentials. Thus, we define the average means and standard deviations of the price differentials for the East Asian region during the period 1990 to 2011 as:
To understand the extent of market integration in East Asia, we compare it with that of other regions, especially the EU (in particular, the eurozone) and the US. To this end, we calculate the average mean and standard deviations of the bilateral price differentials over all city or country pairs in the EU and the US. For the EU, the price date include 12 cities in the eurozone: Vienna (Austria), Brussels (Belgium), Helsinki (Finland), Berlin (Germany), Paris (France), Athens (Greece), Luxembourg (Luxembourg), Amsterdam (Netherlands), Lisbon (Portugal), Dublin (Ireland), Madrid (Spain), and Rome (Italy). For the US, the data include 14 cities (Atlanta, Boston, Chicago, Cleveland, Detroit, Honolulu, Houston, Los Angeles, Miami, New York, Pittsburgh, San Francisco, Seattle, and Washington, DC). We also observe that the degree of market integration is approximately twice or one and half times as weak in East Asia as in Europe and the US. Generally speaking, the US market is a benchmark for a fully integrated market. There are no barriers at all to the movements of goods, capital, and labor among the US cities because they all belong to a common federation. Compared to the US, EU markets are still incompletely integrated. Although European countries launched a Single Market Program in 1986, many regulatory barriers have remained. Furthermore, labor mobility among European cities was significantly restricted due to language, cultural, and other barriers. The exchange rates of many European currencies also fluctuated quite substantially until the introduction of the single currency, the euro, in 1999. In short, substantial institutional barriers have remained despite economic integration among the EU member countries. Nevertheless, the degree of European market integration parallels that of the US as European market integration managed to catch up with US market integration. Unlike the European markets, however, East Asian markets are far from integrated.
There might be several institutional factors that help to explain the wide difference in pricebased market integration between East Asia and Europe. Although tariff rates have been declining for most East Asian countries, they have not yet been completely removed. In the EU or the US, in contrast, no such tariff barriers are left. Also, while there were no inter-country or inter-state exchange rates at all for the eurozone and for the US from 1999, East Asian countries had different national currencies and their exchange rates fluctuated widely. Certainly, exchange rate stability in East Asia will help to ease price comparison and thereby create a more competitive regional goods market. The increase in price transparency will bring about price convergence through the increased pressure for arbitrage transactions. According to Rose (2000) , who first studied the effects of a common currency on goods market integration, for instance, the existence of a common currency increases bilateral trade by as much as 300%. More importantly, Wei (2001, 2002) conclude that goods market integration was increasing over time and was inversely related to exchange variability. Finally, inter-country or inter-state income differentials turn out to be far larger in East Asia than in the eurozone or the US. Given that East Asia is characterized by wider regional differences in national income levels and these differences explain an important part of the cross-border price differentials, it is essential to consider the price catch-up effect. That is, due to the lagging productivity in the non-tradable sector, especially in services, countries with a relatively higher income tend to have a relatively higher price level. For instance, Rogers (2000) , on the basis of the so-called Balassa-Samuelson effect, examined such effects and found the same evidence of price convergence. Tables 5a and 5b summarize the trend of tariff rates, exchange volatilities, and national income differentials along with the mean and standard deviation price differentials in the East Asian region, the EU, and the US. As Figure 3 shows, ASEAN countries as a group had higher price differentials than Northeast Asian countries until the mid-1990s. After the 1997 currency crisis, however, ASEAN countries are found to have lower price differentials. One possible reason for the reversal of the trend is the increasing regional integration among ASEAN member countries including the launch of the ASEAN Free Trade Area (AFTA) in 1993.
DETERMINANTS OF PRICE DIFFERENTIALS
Model
We begin our formal investigation of factors affecting price differentials (or inversely price convergence) in East Asia by estimating the following equation: 
is the absolute value of the log difference in the income level (per capita income) between two cities at time t. FTA(t) is the dummy variable taking the value 1 from time t for all country pairs having no bilateral or multilateral FTAs at time t. Otherwise, FTA(t) will have a value 0. CRISIS(t) is the dummy variable taking the value 1 for any country pair from time t if one country has experienced a financial crisis (either 1997 Asian currency crisis or 2008 global currency crisis) and the other has not. Otherwise, it has a value of 0. Finally, DEVELOP(t) is the dummy taking 1 for all country pairs from time t if both countries belong to an advanced country group or developing country group at time t, and zero if one country is considered as an advanced country and the other a developing country at time t.
The estimation equation was based on Parsley and Wei (2001) and Bergin and Glick (2006) . They considered as factors that affect the means or the standard deviations of the price differentials, the distance between two cities, tariff rates, exchange volatilities, and regional exchange arrangement dummy variables. Because of the absence of any regional exchange rate arrangement in East Asia, we omit the exchange rate arrangement dummy variable and instead add the income gap INCOME and three new dummy variables, FTA, CRISIS, and DEVELOP, as explanatory variables.
Among the explanatory variables, the distance was obviously the most fundamental variable representing transportation costs and trade barriers in the gravity model. The data for distance were obtained from the website of John Havem 2 . The variables, tariff, exchange rate volatility and income gap, are all related to trade, monetary and developing policies of East Asian countries through their individual and collective actions. The tariff rate was used to measure the extent of the trade barriers between two cities. As indicated, simple average and weighted average tariff rates could be considered. In this paper, the simple average tariff rate was used 3 . The data for tariff rate are obtained from the United Nations Conference on Trade and Development (UNCTAD) data base. Exchange rate variability may make the comparison of different prices in different cities difficult and prevent price convergence. The standard deviation of log changes in the monthly bilateral exchange rates between city pairs is used for exchange rate volatility. The data for monthly exchange rate are obtained from the IFS of the IMF. In addition, we consider the income gap between a pair of cities as an independent variable to explain price differences. In fact, there is a close link between income gaps and price differentials according to the Balassa-Samuelson effect. But in the studies of Parsley and Wei (2001) and Bergin and Glick (2006) , this effect was not taken into account. The data for national income are obtained from the World Bank data base.
In addition, we consider three new dummy variables FTA, CRISIS and DEVELOP. These dummies are to reflect the institutional features of East Asian markets that make goods market integration in East Asia different from that in the EU or US. For instance, FTAs are relatively recent in East Asia. The earliest FTA was the ASEAN FTA which went into effect in January 2003. Thereafter from the mid-2000s, numerous multilateral as well as bilateral trade arrangements were established. Table 6 summarizes the current state of FTAs in the East Asian region 4 . The FTA dummy takes into account the impact of the regional trade arrangement on reducing the cross-border price differentials. Thus, if a pair of countries concludes a new FTA at time t, then the dummy has the value 0 for all observations from time t but 1 for all observations prior to time t (i.e., prior to the conclusion of the FTA).
The second dummy, CRISIS, is used to take into account the impact of the financial crises on cross-border price differentials. Five countries-Korea, Thailand, Malaysia, the Philippines, and Indonesia-were hit by the currency crisis in 1997. If a pair of countries includes one country from this group but also another that does not belong to it, then this pair has the value 1 for all observations after 1998. Other pairs will have a value 0. For the 2008 global financial crisis, we assume that all East Asian countries were equally affected and thus all country pairs will have the value 0 for the observations after 2009. 5 3 Indeed, there is little change in the estimation result even if the weighted average tariff rate is used. 4 We can decompose the FTA dummy into ASEAN FTA (AFTA) dummy and other FTA dummies. Given that other FTAs than the AFTA were relatively recent, however, the impact of the AFTA dummy seems dominant. Thus, from the estimation results with AFTA dummy is very similar to our estimation with FTA dummy. 5 As in the case of FTAs, we decompose the financial crisis dummy into a1997 Asian crisis dummy and a 2008 global crisis dummy. Generally speaking, the 1997 Asian crisis dummy is far more important in our estimation and therefore the estimation results with the 1997 Asian crisis dummy are similar to our results. The third dummy, DEVELOP, is justified on the ground that East Asian markets include both developed Asian countries (Japan and newly industrialized economies [NIEs] that include Korea; Taipei,China; Hong Kong, China; and Singapore) and developing Asian countries (the PRC and four developing ASEAN countries). This is in sharp contrast with the case of the EU, where market integration was pursued primarily between relatively developed countries with similar levels of income. According to the theory of the Optimum Currency Area, the cost of integration is likely to be greater when the member countries are very different from each other. Clearly, East Asia is not an optimum currency area because it is composed of countries at different stages of development. However, it is also true that the benefits of market integration are likely to be larger when the possible member countries are very different. For instance, in East Asia, FDI flows are largely from Japan and NIEs to the PRC and four developing Asian countries, and the benefit from the increasing FDI flows between developed and developing Asian countries could be larger, contributing to closer market integration of these economies.
In short, the estimation equation includes as factors that determine the goods market integration two types of variables which can be related to trade policies (tariff and existence of regional trade arrangements), monetary and financial policies (exchange rate volatility and the occurrence of financial crises), and development policies (income gap and regional development patterns). While the changes in the variables such as tariff, exchange volatility, and income gap can be brought about by individual national policies, the changes in the dummy variables are affected more by regional and global initiatives that require collective action. We examine the impact of each of these policy variables on the extent of goods market integration in East Asia.
Basic Regression
First Table 7 (a) presents the results for the mean price differentials. The estimation is conducted both by using the ordinary least squares (OLS) model and the fixed effect model with a time dummy. Generally speaking, all the explanatory variables turn out to be significant except for the tariff, and this result is confirmed both by the OLS and the fixed effect model although the fixed model turns out to be slightly more significant with the increased 2 R values.
Columns 1-2, 3-4, and 5-6 focus, respectively, on the impacts of trade, monetary policies, and development policies on goods market integration. Tariff policy turns out to be unimportant, but all other variables and policies are significant. These results show that for goods market integration, monetary policies, and development policies are more important than trade policies. Columns 7 and 8 consider all these variables together yielding the basic results.
As expected, the price differentials increase with distance. This result is consistent with the interpretation that the distance is a proxy for transportation cost. The same result is confirmed by similar studies carried out by Parsley and Wei (2001) .
Among the other three explanatory variables, the tariff rate has an expected positive sign, but its impact is insignificant and negligible. Exchange rate variability turns out to be significant and positively associated with the price differentials. Finally, the income gap is significant and increases with the price differentials. Countries with relatively large income differences, therefore, tend to show higher price differentials.
All three dummy variables are also very significant. The FTA dummy is significant with an expected positive sign. The countries linked with the FTA see smaller price differentials between them. The CRISIS dummy has a positive impact on the price differentials. If one country was hit by a financial crisis but the other was not, the price differential between these two countries will be widened. The DEVELOP dummy has an expected positive impact, suggesting that the price differentials for a pair of countries is smaller if one country belongs to the developed countries group and the other to the developing Asian countries group. Table 7b shows the results for the standard deviation price differentials. The results are very similar to those for the mean price differentials. It is worth pointing out that unlike the previous case, the effect of the tariff becomes more significant. In particular, the fixed model yields the result that the impact of the tariff on price differentials is significant, with the expected positive sign. Together with the regional free trade arrangement, tariff removal is important for the integration of goods markets. The impact of exchange rate volatility and the income gap are the same. We can now examine how much goods market integration in East Asia could be strengthened, if the magnitudes of tariff, exchange rate volatility, and income gap in East Asia were reduced to the levels of the EU. Suppose, for example, that intra-regional tariff rates are reduced to zero as in the EU. Then, the mean and standard deviation of the price differentials fall by 0 and 0.006 ( Table 4a to the basic estimation equations, Figure 4 presents the possible reductions in the means and standard deviations of price differentials in East Asia over time (assuming that all coefficients of the equations are significant). It is worth noting that the income gap has a more important impact on the reduction of price differentials than tariff or exchange rate volatility. This suggests that the large intra-regional income gap in East Asia is the most important barrier to price convergence in East Asia. Similarly, Figure 4b shows the possible reductions in the means and standard deviations of the price differentials in East Asia, assuming that the dummy variables take the values of the EU. 
Extensions of the Model Subgroup estimation
We consider two sub-periods, period 1990-2000 and the period 2001-2011. Table 8 
Non-linearity
We also consider the possible non-linear effects of tariffs, exchange rate volatility, and income gap. To this end, we will include the squares of these variables as additional regressors. When square variables are included, either an original variable or its square variable tends to become weaker in its significance. Furthermore, Table 9 presents the estimation results. The evidence suggests that the addition of these variables does not improve the fitness of the model substantially. The square of tariff is not significant at all. The squares of exchange rate volatility and income gap are significant, suggesting some non-linearity in terms of these explanatory variables. In particular, the negative sign of the square of exchange rate volatility suggests that its impact on the price differential is positively concave, meaning that higher exchange rate volatility is associated with a greater price differential but the incremental effect gets smaller as volatility increases (Parsley and Wei 2001) . In contrast, the square of the income gap is positive, suggesting that its impact on the price differential is convex, meaning that the incremental effect of the income gap becomes larger along with a wider income gap. However, this incremental effect is very small.
In short, the consideration of non-linearity does not improve explanatory power much and the square variable is significantly strong only for exchange rate volatility. 
IMPLICATIONS
The analysis suggests a couple of important implications for furthering the integration of East Asian markets and thereby increasing efficiency and boosting welfare.
First, in order to further goods market integration, it is important that East Asian countries promote trade, monetary policies, and development policies together. In East Asia, regional integration is primarily trade-related. However, full regional integration cannot be achieved without strengthening cooperation in monetary and development areas. Trade, money, and development are all three essential pillars of regional integration. In fact, the coefficients of monetary and development variables turn out to be of greater significance in our estimation equations.
Generally speaking, regional trade arrangements lead to regional monetary cooperation. However, it is also true that without monetary cooperation trade integration remains limited. The typical example is of course the case of Europe. In Europe, to promote and solidify the Single Market Program, it was essential to remove all the barriers to the free movement of goods, capital, and labor. However, as capital moves freely across countries, exchange rates among the currencies of the member states started to fluctuate widely, distorting the integration of goods markets. The European Monetary System (EMS), which has existed since 1978, was insufficient to deal with these wide exchange rate fluctuations and eventually European member states decided to introduce a single currency, the euro, to permanently fix their intra-exchange rate stability. Indeed, given the magnitude of intra-regional trade in East Asia, there is a strong need for intra-regional exchange rate stability as well because even small exchange rate misalignments can disturb trade and investment flows and create trade friction among the region's economies, resulting in economic instabilities which can be detrimental for many developing countries in the region. This is why regional trade arrangements should be accompanied by greater stability in intra-regional exchange rate movements. It is also essential that East Asian countries should have similar levels of living standards. Wide income differences among East Asian countries prevent them from nurturing the necessary regional solidarity and thereby strengthening regional identity. Indeed, this is the main reason why a pessimistic view has prevailed so far regarding the future of regional cooperation in East Asia (for instance, Eichengreen 2002) . The first step that needs to be taken seems to be to encourage voluntary efforts toward reducing regional economic disparities, especially the differences in per capita income in the region. Regional integration can further expand the already large differences in terms of per capita income, putting the integration process itself in danger. On the theoretical and empirical level, there is no proof that economic integration necessarily leads to the convergence of economic performances across member nations. Some studies in fact suggest that the opposite is true (For example, Krugman 1993, and Hanson 1998) . It is evident that economic convergence must be the final goal of economic integration.
Secondly, although trade and monetary policies are important to reduce price differentials in East Asia, development policy must play a primordial role. In fact, as we examined, if national income differentials between East Asian countries could be reduced to those seen in the EU, it would influence cross-border price differentials more strongly than any other variables. Thus, if East Asia is to develop into a truly integrated market, East Asian countries should make reducing intra-regional income disparities a priority with a view to fostering regional solidarity. In particular, the desirability of income transfers from the rich countries and regions to the poor countries and regions cannot be overemphasized.
In a complete union or federation such as the US, this solidarity is often guaranteed by fiscal federalism. In such a region, for instance, federal transfers and taxes together help to narrow the interregional income gap. There is already a vast literature on this question originating from the so-called Optimum Currency Area. For instance, the MacDougall Report (European Commission 1977) suggested that adjustment to asymmetric shocks affecting a common currency area works through the budget of a central or federal government collecting taxes from and paying transfers to these regions. According to this report, the federal fiscal system provides a large offset against regional income disparities, allowing, for instance, a state in the US experiencing a one dollar decline in income to receive federal transfers amounting to 0.28 dollars. Sala-i-Martin and Sachs (1991) provide an estimate of 0.33-040 for the US, which is slightly higher than that found in the MacDougall report.
In contrast, the EU has no tax power over member countries and it only disposes of a small budget (of around 1% of the Community gross domestic product). Thus, to fulfill its solidarity goal and achieve harmonious and balanced development, it invented regional policy, and as its instruments it established structural funds and cohesion funds. For instance, one of the most important structural funds is the European Regional Development Fund, which was established in 1975 after the United Kingdom, Denmark, and Ireland joined the Community. It was the largest structural fund, constituting about 50% of total structural funds. Limited to less-favored regions, it focuses mainly on productive investments, infrastructure, small and medium enterprises (SME) development, and research and development (R&D) projects. Countries like Spain, Italy, Greece, and Portugal were the largest beneficiaries. In addition, the Cohesion Fund was established in 1993 as a consequence of the Maastricht Treaty. Indeed, as European integration proceeded with the advent of Economic and Monetary Union, worries emerged about increasing intra-European disparities, which contributed to the addition of a new inter-regional transfer system to the existing panoply of structural funds. The Cohesion Fund provides financial support to particular projects of EU Member States with a gross domestic product (GDP) per capita below 90% of the Community average.
Fiscal federalism and regional policy are both important in fostering regional solidarity. However, they could not easily be established in East Asia because of the absence of common institutions. Given that they both presuppose already quite advanced integration, the use of regional development banks such as the Asian Development Bank or the establishment of functionally-specific or sub-regional development funds is a possible alternative to successfully launch Asian regionalism. It will help to nurture that cultural and political solidarity that has so far been lacking in East Asia.
Third, East Asian markets have so far been mostly market-driven. However, it seems that institution-based integration is as important as market-driven integration. In our analysis, for example, a regional trade arrangement such as an FTA is found to be important. Institution building for crisis prevention and greater FDI flows are equally important. In fact, independently of tariffs, exchange rate stabilization, and income gap, all the dummy variables are found to have a positive impact on reducing the price differentials in the East Asia region. From this viewpoint, we can consider three steps to institutionalization.
The first step to institutionalization is to promote a region-wide trade arrangement, or to link all East Asian countries through bilateral or multilateral free trade areas. As a matter of fact, East Asian countries traditionally relied on multilateralism and the World Trade Organisation (WTO) for trade liberalization and were latecomers in the move towards regional trade arrangements. During the last ten years, however, East Asian countries have been rapidly catching up with the global trend of regional trade arrangements and a large number of bilateral and plulateral FTAs have been entered into. By the end of May 2010, there were 45 FTAs in effect, and another 84 in various stages of preparation in East Asia (Kawai and Wignaraja 2010) . Although there are now many bilateral and sub-regional FTAs in East Asia, however, there is no regional FTA unified under the name of East Asian Free Trade Area. There have been continuing calls for establishing an East Asian Free Trade Area (EAFTA) since 1990, ever since the Malaysian proposal for the formation of the East Asian Economic Caucus (EAEC) in 1990. As pointed out by the EAFTA expert group, the formation of an EAFTA would increase the awareness of East Asian citizens on their common destiny, institutionalize dialogues and contacts, and increase mutual understanding and cooperation. Furthermore, a growing number of current bilateral and plulateral FTAs among East Asian countries with their differing rules of origin and tariff reduction schedules will create a spaghetti bowl phenomenon, increasing transaction costs for intraregional trade and raising production costs for production networks in East Asia. The formation of an EAFTA would certainly be an effective way to reduce these costs and ensure sustained regional economic growth. Another important regional trade arrangement is an FTA between the three Northeast Asian countries (the PRC, Japan, and Korea), because their trade accounts for the biggest trade flows in the region. Given that there are already ASEAN+1 FTAs between ASEAN countries and three Northeast Asian countries, forming a sub-regional PRC-JapanKorea FTA will be equal to removing the last remaining hurdle for the realization of an EAFTA. In fact, an EAFTA can be formed by the simple consolidation of the existing AFTA, PRCJapan-Korea FTA and three ASEAN+1. Although the discussion about the PRC-Japan-Korea FTA is underway, its formation is not expected to be easy, which in turn will have a bad influence on the prospects for the EAFTA.
The second step is to set up a crisis prevention system. Immediately after the outbreak of the currency crisis in 1997, East Asian countries started to work on diverse projects to prevent financial crises, which ultimately led to the establishment of the Chiang Mai initiative (CMI) in 2001. Through the CMI process, the facility for the provision of emergency funds and the prevention of crisis has continued to expand. As the operational procedures improved over time, it led eventually to the development of the Chiang Mai Initiative Multilateralisation (CMIM) and the establishment of the ASEAN+3 Macroeconomic Research Office (AMRO) in Singapore in 2011. It seems that East Asian countries are now well placed to create an Asian Monetary Fund, capable of conducting effective regional surveillance and handing financial crises (see Kawai 2009, and Moon and Rhee 2012) .
The third step is to promote wide integration that includes countries at different development stages as possible members. As examined, wide income differentials between East Asian countries tend to attenuate goods market integration. However, including both developed and developing Asian countries in regionalization helps to enhance market integration. The variable DEVELOP is significantly positive. One possible reason for this positive impact of DEVELOP is that FDI flows are likely to be stronger between developed and developing Asian countries than between the developed Asian countries or between the developing countries. Indeed, Japan and the NIEs are the major FDI investors in the East Asia region, while the PRC and the four developing ASEAN countries are the major FDI recipients. Traditionally, Japan was the most important player in terms of FDI outflows in East Asia. Japan's investment in East Asia started in light industry sectors such as textiles at the beginning of the 1970s, but it soon extended to the heavy and chemical industries. Since the mid-1980s, the NIEs have also become important players in terms of FDI flows in East Asia. In the 1980s, especially after the exchange rate realignment following the Plaza Accord in 1985, Japan shifted its production to lower-cost East Asian countries even in technology-intensive sectors such as electrical machinery and transport machinery. As the PRC economy expanded, Japan's investment in the PRC rose dramatically and it also shifted its investment in the NIEs to the PRC. Following Japan, the NIEs started to move together their production abroad and soon became the leading regional suppliers of capital, collectively replacing Japan as the largest foreign investor in the ASEAN countries and the PRC. Indeed, the NIEs invested more than half of their FDI in East Asia, mainly in the ASEAN countries and the PRC. The PRC plays a major role in these production networks and supply chains, as its expanding export industries require more and more imports of industrial materials, parts, components, and other intermediate products from its neighboring economies. The PRC has become a manufacturing assembler for East Asian economies and developed its comparative advantages in manufacturing industries. This East Asian countries' FDI pattern has led to the rise of vertical intra-industry trade in parts, components, and semi-finished and finished manufactured products (Kawai and Urata 1998, 2004) . Many firms in developed East Asian countries have formed international production networks and supply chains throughout East Asia through their FDI. This is in sharp contrast with the EU where economic integration occurred mostly between the developed member countries with similar levels of incomes. European trade is characterized more by horizontal intra-industry trade than is East Asian trade.
Fourth, although the explanatory variables are important elements explaining the cross-border price differentials in East Asia, some caution is needed when drawing more general conclusions. In particular, given that a substantial part of the price differentials remain unexplained, it cannot be excluded that there may be many other important factors or policies that could enhance market integration in East Asia. For instance, political or social integration can be a catalyst for furthering economic integration and, to that extent, regional cooperation in these areas cannot be ignored.
CONCLUSION
This paper calculated the cross-border price differentials in East Asia and examined whether prices tend to converge over time and how closely the East Asian goods markets are integrated compared to EU goods markets. We found that, compared with the EU, there has been no noticeable trend of price-convergence among East Asian economies. Cross-border price differentials remain large and goods market integration in East Asia lags far behind that of the EU.
Using regression analysis, we found that this lack of price convergence can be explained largely by the strong exchange rate fluctuations among East Asian currencies and the wide intraregional income disparities among East Asian economies, whereas tariffs, considered important in a gravity model, were found to be weak or insignificant. Dummy variables were introduced to capture some institutional features of East Asian region and their impact in reducing crossborder price differentials was found to be very important and significant.
The results of this study suggest that there is a strong need for East Asian economies to make efforts to stabilize exchange rate variability and reduce intra-regional income gaps as well as to reduce tariff barriers, if they want to deepen market integration, thereby increasing welfare. If so, monetary and development policies cannot be separated from trade policies as together they constitute the three pillars of market integration. Given that reducing intra-regional income disparities in East Asia can be a very difficult long-term effort, most regionalization efforts have so far focused on trade and monetary policies. Full economic integration cannot be achieved without income convergence. To increase market integration and price convergence in East Asia, collective action to conclude new FTAs and prevent the recurrence of financial crises is essential. For the benefits of integration to be maximized, collective actions that includes as possible members a large set of Asian countries at different developing stages should also be considered.
